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PREFACE 
+I 
The i n v e s t i g a t o r  has  gained inva luable  experience working on t h i s  
p r o j e c t ,  and wishes t o  thank t h e  Midwest Research I n s t i t u t e  and Professors  
Nelson Peach and Richard Poole fo r  t h e  opportuni ty  t o  p a r t i c i p a t e  i n  t h e  
s t imu la t ing  environment of t h e  Six-State  Study. 
This  work would not  have been p o s s i b l e  without  t h e  cons iderable  a s s i s t -  
ance rece ived  from var ious  ind iv idua l s  a s soc ia t ed  wi th  t h e  e l e c t r i c  u t i l i t y  
i ndus t ry .  Both of t h e  s t a t e ' s  major investor-owned u t i l i t i e s  went w e l l  be- 
yond t h e  d i c t a t e s  of pub l i c  r e l a t i o n s  by providing i n t e r n a l  records neces- 
s a ry  t o  break out  t h e i r  s a l e s  on a county b a s i s .  Messrs. J .  G. Cartwright 
and J .  W. Magann of Oklahoma Gas & E l e c t r i c  Company, and Messrs. W .  B. 
Carpenter and A. R. Sheesly of Publ ic  Serv ice  Company of Oklahoma provided 
a s s i s t a n c e  throughout t h e  s tudy.  Equally coopera t ive  were t h e  s t a t e ' s  
e l e c t r i c  coopera t ives .  F u l l  coverage of t h e  REA-financed coopera t ives  was 
obtained wi th  t h e  a s s i s t a n c e  of Mr. Czar Langston, General  Manager of t h e  
Oklahoma Assoc ia t ion  of Rural  E l e c t r i c  Coop&atives. 
due t o  M r .  I). V. Rains of t he  Central  Rural  E l e c t r i c  Cooperative of S t i l l -  
Spec ia l  thanks a r e  
water f o r  permi t t ing  t h e  inves t iga to r  t o  experiment wi th  i n t e r n a l  records .  
M r .  Leonard B. Young, Regional Engineer of t h e  Federa l  Power Commission a t  
Fo r t  Worth, Texas, provided important information concerning t h e  Commission's 
s t a t i s t i c a l  a c t i v i t i e s .  Charles Gibson, a g radua te  s tuden t  a t  Oklahoma 
S t a t e  Univers i ty ,  a s s i s t e d  wi th  the  computations.  Harold Warren, a l s o  a 
graduate  s tuden t  a t  Oklahoma S t a t e ,  worked on t h e  p r o j e c t  throughout t h e  
summer of 1963. Whatever m e r i t  the study may have is  i n  l a r g e  p a r t  due t o  
t h e  t i r e l e s s  e f f o r t s  of M r .  Warren. 
Respons ib i l i t y  for  any e r r o r s  m u s t  of course  r e s t  upon t h e  p r i n c i p a l  
i n v e s t i g a t o r .  
Larkin Warner 
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PART I 
INTRODUCTION 
It i s  reasonable  t o  hypothesize t h a t  w i t h i n  a s t a - e  o r  mul t i - s t a : e  a r e a ,  
e l e c t r i c i t y  consumption i s  a good i n d i c a t o r  of levels of economic a c t i v i t y .  
Although v a s t  amounts of economic and s o c i a l  d a t a  a r e  a v a i l a b l e  on a county 
b a s i s ,  no agency c o l l e c t s  information on e l e c t r i c i t y  consumption f o r  such 
small geographic areas. '  The ob jec t ive  of t h i s  study i s  t o  determine t h e  
e x t e n t  t o  which i t  i s  p o s s i b l e  t o  i d e n t i f y  kilowatt-hour consumption on a 
county-by-county b a s i s ,  so t h a t  data can be aggregated f l e x i b l y  t o  m e e t  t h e  
v a r i g a t e d  requirements of r eg iona l  economic a n a l y s i s .  This r e p o r t  desc r ibes  
i n  d e t a i l  t h e  procedures and r e s u l t s  of t h i s  experimental  e x e r c i s e  i n  da t a  
c o l l e c t i o n .  
The r e p o r t  i s  divided i n t o  f i v e  main p a r t s .  This i n t roduc to ry  s e c t i o n  
d e l i n e a t e s  t h e  scope of t h e  s tudy,  and p resen t s  a miscellany of background 
information r e l a t i n g  t o  consumption u n i t s ,  consumer c l a s s e s ,  and sources  of 
puSlisned e l e c t r i c i t y  d a t a .  In Par t  11, t h e  s t a t i s t i c a l  r e s u l t s  showing 
county-by-county consumption f o r  Oklahoma i n  1950 and 1960 a r e  presented 
and examined t o  i d e n t i f y  changes i n  power markets and e l e c t r i c i t y - s u p p l y i n g  
indus t ry  s t r i c t u r e .  P a r t  I11 provides a n  i l l u s t r a t i o n  of t h e  economic reve- 
lance of t h e  developed county e l e c t r i c i t y  consumption da ta .  I n  t h e  f o u r t h  
p a r t ,  a d e t a i l e d  d e s c r i p t i o n  of the c o l l e c t i o n  and compilation of t h e  d a t a  
~ ~~~~ 
1 I n  connection with i t s  index of i n d u s t r i a l  product ion,  t h e  Fede ra l  Re-  
serve System i s  attempting t o  use i n d u s t r i a l  e l e c t r i c i t y  consumption a s  
a key i n d i c a t o r  of r e g i o n a l  i n d u s t r i a l  a c t i v i t y .  This work focuses  on 
Federal  Reserve d i s t r i c t s ,  or on l a r g e  metropol i tan a r e a s .  See "Elec- 
t r i c  Power as  a Regional Economic I n d i c a t o r , "  Economic Review of t h e  
Federal  Reserve Bank of Cleveland, (September, 1964), p. 10. 
. 
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w i l l  enable  use r s  t o  be f u l l y  aware of i t s  s t r e n g t h s  and weaknesses. The 
concluding p a r t  eva lua te s  b r i e f l y  the  type  of da ta  c o l l e c t i o n  e f f o r t  under- 
taken  i n  t h i s  s tudy.  
Scope of Study 
It was apparent  from t h e  beginning t h a t  any at tempt  t o  g a t h e r  annual 
e l e c t r i c i t y  consumption da ta  f o r  county u n i t s  was going t o  be a consider- 
a b l e  t a sk .  Thus i t  was determined t o  a t tempt  t o  g e t  only two y e a r s '  da ta  
f o r  t h e  s t a t e  of Oklahoma. I n  r e t r o s p e c t ,  t h i s  appeared wise,  because it 
requ i r ed  t h e  work of two persons for  most of one summer. The y e a r s  1950 
and 1960 were chosen because they coincided wi th  censuses of populat ion 
and were s u f f i c i e n t l y  f a r  apa r t  t o  i n d i c a t e  c l ea r - cu t  growth p a t t e r n s .  
Units  of Measurement 
I m p l i c i t  i n  t h e  in t roductory  remarks was t h e  f a c t  t h a t  ki lowatt-hour  
consumption i s  t h e  b a s i c  u n i t  used i n  t h i s  s tudy.  This  u n i t  of measure 
i d e n t i f i e s  i n  t h e  most d i r e c t  manner t h e  loca t ion  of e l e c t r i c  power use. 
Other u n i t s  of measurement a r e  a l s o  r e l e v a n t  t o  descr ib ing  t h e  ope ra t ions  
of t h e  e l e c t r i c  u t i l i t y  indus t ry .  These inc lude  gene ra t ing  capac i ty ,  out- 
put of genera t ing  s t a t i o n s ,  d o l l a r  value of s a l e s ,  and customers served.  
Generating capac i ty  measured i n  k i l o w a t t s  i s  a fundamental quan t i ty  
placing a l i m i t  on t o t a l  e l e c t r i c i t y  product ion.  However, capac i ty  da t a  
i s  of no p a r t i c u l a r  s i g n i f i c a n c e  a t  t h e  county l e v e l .  N o r  does k i lowat t -  
hour output  of genera t ing  s t a t i o n s  by county t e l l  much about economic a c t i v -  
i t y  a t  t h e  county l e v e l .  Major generat ing s t a t i o n s  a r e  l inked  toge the r  i n  
g r i d s  extending over many hundreds of m i l e s .  Once such a system i s  ener- 
g i zed ,  it becomes impossible  t o  l i n k  a ki lowatt-hour  consumed a t  a c e r t a i n  
l o c a t i o n  wi th  any of t h e  ind iv idua l  s t a t i o n s  feeding power i n t o  t h e  system. 
3 
Although d o l l a r  va lue  of s a l e s  r ende r s  an important i n d i c a t i o n  of t h e  
economic impact of t h e  e lec t r ic  u t i l i t y  i ndus t ry ,  r a t e  d i f f e r e n t i a l s  among 
customer types,  and among t h e  var ious power supplying o rgan iza t ions  make 
revenue a n  imperfect measure of consumption. 
Customers served may have some u s e  a s  a secondary check on number of 
households,  or business  establishments i n  an area. Problems a r i s e ,  however, 
from such p o s s i b i l i t i e s  as  mul t ip l e  family l i v i n g  u n i t s  operat ing through 
one meter, o r  single f i rms  using seve ra l  meters. 
Sources of Central ly-Collected Data 
Data on t h e  e lec t r ic  u t i l i t y  industry i s  processed a t  t h r e e  main sources:  
(1) t h e  Federal  Power Commission, (2) t h e  Rural E l e c t r i f i c a t i o n  Administra- 
t i o n ,  and (3) t h e  Edison E l e c t r i c  I n s t i t u t e .  Although t h e s e  o rgan iza t ions  
publ ish much o t h e r  da t a  r e l a t i n g  t o  t h e  indus t ry ,  t h e  following remarks w i l l  
be  l imi t ed  t o  t h e i r  t reatment  of kilowatt-hour consumption. 
The Federal  Power Commission publ ishes  two important sources of ki lowatt-  
hour consumption da ta .  I t s  annual i s s u e s  of S t a t i s t i c s  of E l e c t r i c  U t i l i t i e s  
i n  t h e  United S t a t e s  p re sen t s  kilowatt-hour s a l e s  f o r  both pub l i c ly  and p r i -  
v a t e l y  owned u t i l i t i e s .  These pub l i ca t ions  a r e  based on Form 1 r e t u r n s  by 
u t i l i t i e s .  Although they a r e  l i s t e d  by s t a t e  i n  t h i s  document, u t i l i t i e s  
serving more than one s t a t e  appear under t h e  single s t a t e  where most of t h e i r  
service i s  provided. Thus t h i s  document enables l o c a t i o n a l  determinat ion of 
kilowatt-hour consumption only i n  terms of i n d i v i d u a l  u t i l i t y  systems. 
I n  i t s  monthly i s s u e s  of Electric Power S t a t i s t i c s ,  t h e  Fede ra l  Power 
Commission publ ishes  kilowatt-hour consumption f i g u r e s  by s t a t e .  Nei ther  
t h i s  document, nor any o the r  cu r ren t ly  published by t h e  Commission con ta ins  
annual kilowatt-hour consumption f igu res  by s ta te .  I t  is, of course,  -poss ib l e  
4 
t o  add t h e  twelve monthly f i g u r e s  from t h i s  document t o  g e t  an annual t o t a l .  
The b e s t  s i n g l e  source  of Federal  Power Commission da ta  on k i lowat t -  
hour consumption is not i n  published form a t  a l l .  
from t h e  Commission's r e g i o n a l  o f f i c e  a t  Fo r t  Worth, Texas, work s h e e t s  
compiled from Form 12 reports submitted by v i r t u a l l y  a l l  power-supplying 
o rgan iza t ions  i n  Oklahoma. These s t a t i s t i c s  a r e  developed according t o  so- 
c a l l e d  "power supply a reas"which  do not conform t o  s t a t e  boundaries.  
Nevertheless ,  such f u l l  coverage i n  a single document provided a very de- 
s i r a b l e  poin t  of depar ture  f o r  t h e  determinat ion of s t a t e  and county con- 
sumption da ta .  
Fo r tuna te ly ,  power supply a rea  33A encompasses t h e  major po r t ion  of t h e  
The i n v e s t i g a t o r  obtained 
Power supply a r e a s  r e l evan t  t o  Oklahoma a r e  shown below. 
s t a t e  and does not  inc lude  a g r e a t  dea l  of Arkansas. 
34B r 
Rural  e l e c t r i c  coopera t ives  t h a t  have borrowed funds from t h e  Rural  
E l e c t r i f i c a t i o n  Adminis t ra t ion must f i l e  annual reports wi th  t h a t  agency. 
Its Annual S t a t i s t i c a l  Report ,  Rural E l e c t r i f i c a t i o n  Borrowers con ta ins  da t a  
on ki lowatt-hour  s a l e s  for each cooperative.  This  is t h e  only publ ished 
source of da ta  on t h e  cooperat ives .  
r e q u i r e s  t h e  cooperat ives  t o  submit FPC Form 12,  i t  does not publ i sh  such 
da ta .  Cooperatives a r e  l i s t e d  by s t a t e  i n  t h e  Annual S t a t i s t i c a l  Report ,  
Although t h e  Federa l  Power Commission 
5 
b u t  no attempt i s  made t 
t h a n  one s t a t e .  
i d e n t i f y  cooperat iv  s serving customers i n  more 
The Edison Electr ic  I n s t i t u t e ' s  S t a t i s t i c a l  Year Book of t h e  E l e c t r i c  
U t i l i t y  I ndus t ry  i s  one of t h e  handiest  a v a i l a b l e  sources  of s t a t i s t i c s  on 
t h e  e l e c t r i c  u t i l i t y  industry.  It i s  t h e  only sdurce of annual k€lowatt-  
hour consumption d a t a  on a s t a t e -by - s t a t e  b a s i s .  
It is  w e l l  known t h a t  a considerable  amount of e l e c t r i c i t y  i s  generated 
and consumed a t  i s o l a t e d  i n d u s t r i a l  and i n s t i t u t i o n a l  i n s t a l l a t i o n s .  Although 
t h e  Federal  Power Commission i s sues  no published da ta  on d e t a i l e d  operat ions 
of i s o l a t e d  p l a n t s ,  it does c o l l e c t  power-supply da t a  from some. The Com- 
mission suppl ied copies  of i t s  da ta  on Oklahoma i s o l a t e d  i n d u s t r i a l  p l a n t s  
f o r  1950 and 1960. 
of consumption may f a l l  somewhat sho r t  of 100 per  cent  (See Table 2-7). 
Commission s t a f f  adv i ses  t h a t  coverage of t h i s  category 
C l a s s i f i c a t i o n  of Consumption Type 
By breaking kilowatt-hour consumption down i n t o  a simple c l a s s i f i c a t i o n  
of t ype  of use,  a d d i t i o n a l  i n s i g h t s  may develop concerning p a t t e r n s  of eco- 
nomic a c t i v i t y  i n  an a rea .  It appeared d e s i r a b l e  t o  adopt a system f a m i l i a r  
t o  u s e r s  of e l e c t r i c  u t i l i t y  s t a t i s t i c s .  However, s e v e r a l  systems appear i n  
t h e  va r ious  s t a t i s t i c a l  sources.  While t h e  c l a s s i f i c a t i o n s  used by t h e  Fed- 
e r a l  Power Commission, t h e  Rural E l e c t r i f i c a t i o n  Adminis t ra t ion,  and t h e  
Edison Electr ic  I n s t i t u t e  have much i n  common, they a l s o  e x h i b i t  important 
d i f f e rences .  Table 1-2 and t h e  following comments desc r ibe  some of t h e  
problems i n  determining systems of c l a s s i f i c a t i o n  and h e l p  t o  p l a c e  t h e  
system used i n  t h i s  study i n t o  proper pe r spec t ive .  
I n  Table 1-2 t h e  b a s i c  systems of customer c l a s s i f i c a t i o n  i n  u s e  by 
c e n t r a l  data-gather ing organizat ions during t h e  per iod 1950-1960 a r e  presented.  
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Aside from degree of d e t a i l  such as t h e  i n c l u s i o n  of r a i l r o a d  o r  t r a n s p o r t  
consumption, t h e  systems d i f f e r  i n  two b a s i c  r e s p e c t s .  The Federal  Power 
Commission systems labeled "a" and "b" on Table 1-2 and t h e  Edison E l e c t r i c  
I n s t i t u t e  r e p o r t  i d e n t i f y  a s epa ra t e  "rural"  category of consumption. This 
a t t empt s  t o  i d e n t i f y  "energy supplied t o  r u r a l  and farm customers and b i l l e d  
under d i s t i n c t  r u r a l  o r  farm rates.I2 
t h e  Federal  Power Commission and t h e  Edison E l e c t r i c  I n s t i t u t e  have not iden- 
t i f i e d  a s e p a r a t e  r u r a l  consumption category. Thus da t a  f o r  t h e  remaining 
c l a s s i f i c a t i o n s  more accu ra t e ly  r e f l e c t  t h e i r  r e l a t i v e  magnitudes. For in- 
s t a n c e ,  commercial power use i n  a non-urban a rea  i s  no longer reported a s  
" ru ra l , "  bu t  appears r a t h e r  a s  r l comerc ia l . "  
Since 1960, t h e  published r e p o r t s  of 
The second b a s i c  r e s p e c t  i n  which t h e  c l a s s i f i c a t i o n s  d i f f e r  r e l a t e s  
t o  whether o r  not commercial and i n d u s t r i a l  consumption a r e  reported sepa- 
r a t e l y .  Although such a d i s t i n c t i o n  appears highly d e s i r a b l e ,  c e r t a i n  in -  
dus t ry  p r a c t i c e s  i n d i c a t e  t h e  m e r i t  of t h e  Edison E l e c t r i c  I n s t i t u t e ' s  
approach. The I n s t i t u t e ' s  discussion of t h i s  c l a s s i f i c a t i o n  i l l u s t r a t e s  t h e  
p r  ob l e m .  
A l a r g e  number of companies c l a s s i f y  such customers a s  e i t h e r  Com- 
mercial  o r  I n d u s t r i a l ,  using the Standard I n d u s t r i a l  C l a s s i f i c a t i o n  
o r  predominant kwhr use as y a r d s t i c k s ;  o t h e r s  c l a s s i f y  a s  I n d u s t r i a l  
a l l  e l e c t r i c i t y  suppl ied t o  customers where t h e  demand is  g e n e r a l l y  
50 kw o r  more o r  t h e  annual use is 180,000 kwhr, o r  a s  near t h e s e  
q u a n t i t i e s  a s  a u t i l i t y ' s  r a t e  s u b c l a s s i f i c a t i o n  w i l l  conveniently 
accommodate. 
I n  1961 both t h e  Rural E l e c t r i f i c a t i o n  Adminis t ra t ion and t h e  Federal  Power 
Commission i n  i t s  S t a t i s t i c s  of E l e c t r i c  U t i l i t i e s  began t o  use t h e  same 
s o r t  of sma l l - l a rge  power breakdown a s  t h e  Edison E l e c t r i c  I n s t i t u t e .  The 
2 Federal  Power Commission, Uniform S y s t e m  of Accounts Prescr ibed f o r  
Pub l i c  U t i l i t i e s  and Licensees,  (Washington: U.S. Government P r i n t i n g  
Office,  1957), p. 99. 
a 
Federa l  Power Commission, 
and l a r g e  l i g h t  and power 
r e p o r t i n g  u t i l i t y  fol lows 
however, notes  t h a t  t h e  d i s t i n c t i o n  between small  
is  t o  be 1,000 k i l o w a t t s  of demand, un le s s  t h e  
a d i f f e r e n t  p r a ~ t i c e . ~  There i s  an obvious l ack  
of uniformity i n  t h e  meaning of terms used i n  the  commercial and i n d u s t r i a l  
ca tegory .  
a "commercial-industrial" breakdown i s  accura t e ,  o r  t h a t  a "small- la rge"  
The use r  of published s t a t i s t i c s  cannot be abso lu te ly  s u r e  t h a t  
power d i s t i n c t i o n  corresponds pe r fec t ly  wi th  commercial s a l e s  and i n d u s t r i a l  
s a l e s .  Nevertheless ,  it appears  t h a t  f o r  t h e  most p a r t ,  "small power" o r  
commercial" s a l e s  a r e  i n  f a c t  t o  commercial es tab l i shments ,  and t h a t  " la rge  
Possibly t h i s  problem 
I 1  
power" o r  " indus t r i a l "  s a l e s  a r e  t o  i n d u s t r i a l  f i rms .  
w i l l  be  a l l e v i a t e d  a s  t h e  u t i l i t i e s  make increas ing  use of t h e  Standard 
I n d u s t r i a l  C l a s s i f i c a t i o n .  
On occasion a somewhat s i m i l a r  problem develops regarding d i s t ingu i sh ing  
r e s i d e n t i a l  and commercial consumption.- Where such a ques t ion  a r i s e s ,  t h e  
p r a c t i c e  i s  t o  examine t h e  predominance of type  of use,  and t o  p l ace  t h e  
customer's  account wholly i n  e i t h e r  t h e  r e s i d e n t i a l  or t h e  commercial ca te -  
gory - 
The system chosen f o r  use  i n  t h i s  study i s  t h a t  of t h e  Federal  Power 
Commission's E l e c t r i c  Power S t a t i s t i c s .  
R e s i d e n t i a l ,  Commercial, I n d u s t r i a l ,  and Other .  This c l a s s i f i c a t i o n  fol lows 
cu r ren t  p r a c t i c e  i n  not a t tempting t o  d i s t i n g u i s h  farm from o t h e r  types  of 
It  i s  composed of four  c l a s s e s :  
consumption. 
and i n d u s t r i a l  da ta .  
without  d i s t i ngu i sh ing  s t r e e t  and highway l i g h t i n g .  Nevertheless ,  it i s  a 
It s u f f e r s  from the above noted ambiguity regarding commercial 
The "other" category encompasses s a l e s  t o  pub l i c  agencies  
3 Federa l  Power Commission, Uniform S y s t e m  of Accounts Prescr ibed  for Pub l i c  
U t i l i t i e s  and Licensees ,  (Washington: U . S .  Government P r i n t i n g  Of f i ce ,  
19611, p. 70. 
. 
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simple system that i d e n t i f i e s  broad functional  out l ines  of the types of eco- 
nomic a c t i v i t y  i n  which electric energy i s  consumed. 
t 
Tab1 
PART I1 
ELECTRICITY CONSUMPTION ESTIMATES BY COUNTY 
2-1 presen t s  e s t ima tes  of ki lowatt-hour  s a l e s  by ounty 
10 
d con- 
sumption type f o r  1950 and 1960. Work s h e e t s  f romwhich t h i s  t a b l e  was de- 
veloped f u r t h e r  break. down t h e  county da t a  by type  of power-supplying agency. 
Tables 2-2 through 2-7 present  some of t h e  more important f e a t u r e s  of Okla- 
homa power consumption da ta .  
Tables 2-2 and 2-3 desc r ibe  aggregate consumption p a t t e r n s  on t h e  
b a s i s  of r e l a t i v e l y  homogeneous groupings of count ies .  S l i g h t l y  more than  
one-third of t h e  s t a t e ' s  consumption occurred i n  Tulsa and Oklahoma coun t i e s  
i n  both yea r s .  
county groupings i n  Figure 2-1 appears r a t h e r  s t a b l e  between 1950 and 1960, 
wi th  only t h r e e  of t h e  n ine  a r e a s  showing a s h a r e  changing by more than  one 
percentage po in t .  
The o v e r a l l  geographic p a t t e r n  of power use  based on t h e  
.- 
Tables 2-4, 2-5, and 2-6 descr ibe  t h e  broad o u t l i n e s  of p a t t e r n s  of 
s t a t e  consumption by c l a s s  of consumer and by power-supplying organiza t ion .  
The investor-owned u t i l i t i e s '  share  of s t a t e  s a l e s  dec l ined  from 83.3 t o  
77.1 per  cent  during t h e  t e n  yea r  period under examination. REA coopera t ives  
and t h e  state-owned Grand River Dam Authori ty  expanded t h e i r  combined s h a r e  
of t h e  Oklahoma market from 7.5 t o  14.2 per  cent  (Table 2-4). 
The investor-owned and municipal u t i l i t i e s  show expanded r e l a t i v e  
importance of s a l e s  i n  t h e  r e s i d e n t i a l  and commercial c l a s s e s .  The re- 
v e r s e  appears  t o  be  t r u e  of t h e  REA coopera t ives ,  whose i n d u s t r i a l  s a l e s  
formed a much more important segment of t h e i r  market i n  1960 than  i n  1950 
(Tables 2-5, 2-6). 
11 
Table.2-7 p re sen t s  a suggestion of t h e  importance of consumption of 
e l e c t r i c i t y  produced i n  i s o l a t e d  i n d u s t r i a l  generat ing p l a n t s .  
apply only t o  p l a n t s  r epor t ing  t o  t h e  Federal  Power Commission. The apparent  
s h a r e  of s t a t e  consumption a r i s i n g  from gene ra t ion  i n  t h e s e  f a c i l i t i e s  f e l l  
from 8.5  per  cent  t o  3.3 per  cent  during t h e  1950's. 
These da t a  
I n  Table 2 - 8 ,  s t a t e  e s t ima tes  a r r i v e d  a t  i n  t h i s  study a r e  compared wi th  
t h e  only two sources of published data  on s t a t e  consumption. Given t h e  diver-  
s i t y  of sources  used i n  t h i s  study, t h e  t o t a l  kilowatt-hour consumption f i g -  
u r e s  a r e  remarkably c l o s e  t o  those  of t h e  Edison E l e c t r i c  I n s t i t u t e  and t h e  
Fede ra l  Power Commission f o r  both years .  
spondence i s  not evident  i n  t h e  component c l a s s e s  of s e rv i ce .  The causes 
f o r  t h e  r a t h e r  l a r g e  d i sc repanc ie s  between t h e  study estimates and t h e  pub- 
l i s h e d  da ta  f o r  "Residential" and "Other" consumption a r e  not c l e a r .  
both y e a r s ,  t h e  Edison E l e c t r i c  I n s t i t u t e  "Residential" f i g u r e s  i n  Table  2 - 8  
w e r e  obtained by adding t h a t  o rgan iza t ion ' s  f i g u r e s  f o r  l 'Resident ia l"  and 
"Rural" sales. Thus t h e  I n s t i t u t e  f i g u r e  may contain s a l e s  which should 
a c t u a l l y  be c l a s s e d  a s  "Other." Moreover, t h e  quoted Federal  Power Com- 
mission f i g u r e  f o r  1960 "Other" consumption i s  f a r  t oo  low i n  l i g h t  of an- 
nua l  da t a  der ived from F.P.C. Form 12 r e p o r t s .  
However, t h e  same degree of corre-  
For 
1 
I 
I 
I 
I 
I 
TABLE 2 - 1  
Estimates of E l e c t r i c i t y  Sales by Uti l i t ies ,  by County and 
Class of Service,  Oklahoma, 1950, 1960 
Kilowatt-hours i n  Thousands 
~ ~~~~~~~~~~ 
County and Year Res ident ia l  Commercial I n d u s t r i a l  Other Total  
Adair 
1950 
1960 
Al fa l f a  
1950 
1960 
A t  oka 
1950 
1960 
Beaver 
1950 
1960 
1 , 982 
7,682 
7 82 
2,340 
349 
899 
2 18 
1,170 
3,331 
12,091 
4 , 837 
9 , 560 
3,181 
3 , 304 
75 
3 , 178 
508 
1,748 
8,601 
1 7  , 790 
1,923 
6 , 141 
996 
3,622 
1 , 372 
690 
333 
679 
4,624 
11 , 132 
1 , 524 
6,781 
85 3 
3,274 
18 
1,616 
7 8  
1,125 
2,473 
12 , 796 
Beckham 
1950 
1960 
Blaine 
1950 
1960 
Bryan 
1950 
1960 
Caddo 
1950 
1960 
Canadian 
1950 
1960 
Carter  
1950 
1960 
Cherokee 
1950 
1960 
Choctaw 
1950 
1960 
5,452 
13,523 
4 , 979 
11 , 727 
3,926 
6,428 
7 70 
1,439 
15 , 127 
33,117 
4 , 746 
10,325 
2,717 
5,319 
1,515 
9,969 
1,333 
2,244 
10,313 
27 , 857 
6,079 
16,284 
5,177 
11,432 
1,946 
2 , 138 
2,386 
4,199 
15,588 
34,053 
6,514 
24 , 113 
4,633 
11,273 
6,810 
37,310 
1,437 
2,814 
19 , 394 
75,510 
7,776 
19,446 
5,395 
11,548 
9 , 889 
12,534 
4,925 
6,446 
27,985 
49,974 
9,411 
33,082 
10 , 103 
2 7,445 
24 , 697 
121,556 
2,935 
9,639 
47 , 146 
191,722 
2,710 
11,048 
2,698 
7 ,208  
407 
5,895 
2 94 
1,501 
6,109 
25,652 
II 
‘1 
742 
935 
3,749 
9 , 154 
1,989 
5,942 
1,919 
4,195 
8,399 
20,226 
I .  
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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TABLE 2-1 (continued) 
Cimarron 
1950 
1960 
854 
4,623 
9 12 
2,346 
76 
500 
85 
2 96 
1,927 
7,765 
C 1 eve land 
1950 12,275 
1960 40,999 
6,846 
19,415 
7,926 
15,309 
11,870 
17,003 
38,917 
92,726 
Coa 1 
1950 
1960 
1,367 
3,170 
52 3 
1,893 
1,245 
37 8 
12 5 
2 32 
3,260 
5,673 
Comanche 
1950 13,468 
1960 60,505 
8,740 
45,553 
10,094 
17,267 
12,512 
48,810 
44,814 
172,135 
Cotton 
1950 
1960 
2,291 
6,692 
2,814 
5,059 
1,249 
5,915 
2 32 
799 
6,586 
18,465 
C r  a ig  
1950 
1960 
4,210 
13,495 
2,371 
9,347 
1,701 
1,320 
1,158 
4,102 
9,440 
28,264 
Creek 
1950 
1960 
9,373 
27,059 
8,233 
17,450 
29,670 
54,587 
3,742 
4,741 
51,018 
103,837 
Cus t er 
1950 
1960 
5,207 
13,627 
3,713 
12,033 
3,532 
5,207 
1,590 
4,228 
14,042 
35,095 
De lawar e 
1950 
1960 
2,919 
11,609 
987 
4,366 
337 
227 
77 
35 1 
4,320 
16,553 
D e w e y  
1950 
1960 
2 13 
2 97 
2,690 
5,382 
1,091 
1,953 
500 
6 19 
4,494 
8,251 
E l l i s  
1950 
1960 
4,524 
8,149 
2,208 
4,595 
1,340 
2,519 
330 
2 35 
646 
800 
Garfield 
1950 17,820 
1960 49,827 
16,492 
38,489 
62,969 
109,642 
7,187 
22,017 
104,468 
219,975 
Garvin 
1950 
1960 
7,965 
23,278 
6,257 
15,849 
7,324 
37,920 
1,439 
3,721 
22,985 
80,768 
Grady 
1950 
1960 
9,368 
25,606 
4,984 
16,268 
13,543 
42,756 
1,814 
2,943 
29,709 
87,573 
I- 
I 
I 
I 
I 
I 
TABLE 2-1 (continued) 
Grant 
1950 
1960 
Greer 
1950 
1960 
Harmon 
1950 
1960 
Harper 
1950 
1960 
Haskell 
1950 
1960 
Hughes 
1950 
1960 
Jackson 
1950 
1960 
Jefferson 
1950 
1960 
Johns ton 
1950 
1960 
Kay 
1950 
1960 
Kingfisher 
1950 
1960 
Kiowa 
1950 
1960 
La t i m e r  
1950 
1960 
LeFlore 
1950 
1960 
4,539 
9,849 
3,102 
7,842 
2,437 
5 , 702 
2,218 
6 , 646 
1,421 
5,217 
3,615 
10,277 
5,251 
19,421 
2 , 837 
7,996 
1,876 
5,497 
19,759 
45,239 
3,963 
9,465 
6,541 
13,638 
1 , 424 
4,231 
4,832 
14,869 
1,857 
3,487 
1,048 
3,441 
1,386 
3,826 
802 
2,049 
80 1 
2,223 
3,023 
8,023 
5,777 
19,048 
1,786 
5,418 
963 
2,365 
10,620 
30,629 
2 , 652 
4,917 
3,537 
7,324 
644 
1,669 
2,798 
8,028 
350 
1,710 
1,314 
9,414 
653 
2,021 
26 
1,153 
2,426 
85 7 
3,543 
10,978 
450 
2,834 
44 9 
5,908 
1,195 
5 15 
62,866 
107,851 
467 
739 
13 , 082 
10,617 
22 9 
39 
5,987 
6,367 
14 
72 7 
1 , 380 
1,889 
2,931 
12 3 
16 1 
77 
418 
71 
269 
706 
1,195 
2,579 
3,537 
643 
77 1 
208 
5 89 
7,074 
10,210 
794 
978 
6 15 
1,404 
356 
1,059 
1,868 
3,271 
7,473 
16,426 
7,353 
23,628 
4 , 599 
11,710 
3,123 
10,266 
4,719 
8 , 566 
10 , 887 
30,473 
14,057 
44,840 
5,715 
20,093 
4,242 
8,966 
100,319 
193,929 
7,876 
16 , 099 
23,775 
32 , 983 
2,653 
6,998 
15,485 
32,535 
1 
15 
TABLE 2-1  (continued) 
Lincoln 
1950 
1960 
Logan 
1950 
1960 
Love 
1950 
1960 
McClain 
1950 
1960 
3,778 
14,247 
2,788 
14,480 
8,018 
11,790 
1 , 886 
1,842 
16,470 
42,359 
4,548 
9,608 
6,204 
12,018 
5,534 
14,989 
5,419 
3,021 
21,705 
39,636 
1,077 
3,547 
203 
1,709 
115 
317 
1,392 
4,227 
2,787 
9,800 
2,647 
10,615 
1,100 
3,948 
864 
2,827 
543 
934 
5,154 
18,324 
Mc Cur t a i n  
1950 4,062 
1960 12,832 
2,094 
6,069 
902 
1,158 
483 
804 
7,541 
20,863 
McIntosh 
1950 
1960 
Major 
1950 
1960 
Marshall  
1950 
1960 
May es 
1950 
1960 
Murray 
1950 
1960 
2 ,117  
6,024 
1,293 
2,895 
142 
1,191 
52 5 
82 9 
4,077 
10,939 
3,166 
6,704 
1,216 
2,219 
60 
659 
569 
784 
5,011 
10,366 
1,905 
6,626 
1,587 
5,970 
231 
13,660 
2 74 
751 
3,997 
27,007 
4,395 
16,861 
2,430 
9,798 
1,629 
221,728 
1,386 
991 
9,840 
249,378 
2,504 
7,831 
2,293 
5,069 
1,427 
6,706 
739 
1,972 
6,963 
21,578 
Muskog ee 
1950 15,689 
1960 45,272 
17,329 
34,912 
8,122 
14,491 
18,831 
79,985 
59,971 
174,660 
Noble 
1950 
1960 
Nowata 
1950 
1960 
Okf uskee 
1950 
1960 
2,640 
4,679 
1,241 
15,147 
62 7 
1,910 
8,439 
32,251 
3,931 
10,515 
1,727 
5,422 
40,722 
59,701 
3,372 
10,414 
35,164 
43,248 
459 
6 17 
1,493 
2,605 
2,541 
6,027 
7 02 
4,250 
769 
7 32 
5,505 
13,614 
TABLE 2-1 (continued) 
Oklahoma 
1950 
1960 
Okmu lg ee 
1950 
1960 
Osag e 
1950 
1960 
Ottawa 
1950 
1960 
Pawnee 
1950 
1960 
Payne 
1950 
1960 
Pit tsburg 
1950 
1960 
Pont ot oc 
1950 
1960 
Pottawatomie 
1950 
1960 
Pushmataha 
1950 
1960 
Roger M i l l s  
1950 
1960 
Rog er s 
1950 
1960 
Seminole 
1950 
1960 
Sequoy ah 
1950 
1960 
114,319 
422,715 
10,047 
25 , 642 
9,237 
29,722 
9 , 974 
24,606 
3,486 
8,082 
11,165 
33,066 
7,685 
21,585 
7,600 
20,163 
10,524 
31,491 
1 , 952 
5,918 
2,014 
3 , 932 
5,578 
16 , 399 
6,582 
2 1,423 
2,945 
10,985 
158,610 
440 , 638 
6 , 347 
16,430 
4,132 
15,700 
5,172 
11,264 
2,159 
6,609 
11 , 911 
21,896 
5,048 
16 , 351 
8,205 
21,011 
12,062 
23 , 669 
1,090 
2,535 
720 
1,480 
2,516 
9,551 
7,881 
14,058 
1,760 
4,507 
107,009 
192,116 
36,204 
64,449 
14,427 
97,048 
108,181 
95,871 
72 9 
15,444 
39 , 659 
88,649 
12,472 
8,235 
9,202 
89 , 369 
35,598 
67 , 138 
2 42 
190 
386 
445 
10,298 
1,474 
21,000 
40,497 
9 10 
8,073 
83,904 
248,2 88 
1,044 
4 , 138 
1,556 
2,409 
1,629 
4,985 
455 
1 , 744 
2,262 
4,460 
2,362 
6,033 
3,858 
5,663 
4,480 
4,415 
172 
393 
15 6 
2 88 
239 
1,501 
6,944 
4,204 
935 
973 
16 
463 , 842 
1 , 303,757 
53 , 642 
110 , 659 
29,352 
144,879 
124,956 
136,726 
6,829 
31,879 
64,997 
148 , 07 1 
27,567 
52,204 
28,865 
136,206 
62,664 
12 6,7 13 
3,456 
9,036 
3,276 
6,145 
18,631 
28,925 
42,407 
80 , 182 
6,550 
24,538 
In 
TABLE 2- 1 (continued) 
Stephens 
1950 
1960 
Texas 
1950 
1960 
Tillman 
1950 
1960 
Tulsa 
1950 
1960 
Wagoner 
1950 
1960 
8,904 
33,689 
3,280 
11,753 
5,528 
14,996 
97,284 
357,662 
1,794 
12,556 
Washing ton 
1950 12,410 
1960 42,955 
Washita 
1950 
1960 
Woods 
1950 
1960 
Woodward 
1950 
1960 
6,041 
12,634 
5,963 
12,287 
4,248 
12,397 
State  Total 
1950 618,128 
1960 1,983,337 
9,785 
18,368 
4,073 
8,637 
3,189 
5,281 
42,828 
392,020 
1,493 
7 , 935 
5,837 
50,576 
2,266 
4,536 
3,072 
6,642 
3,613 
8,661 
493,884 
1,618,997 
17 
15,135 
84,228 
7,394 
16,274 
3,489 
9,381 
2 65,764 
457,965 
52 3 
3,283 
33,208 
14 1,06 1 
1,396 
3,166 
3,981 
963 
779 
2,177 
1,089,773 
2,562,543 
2,725 
2,992 
1,003 
3,143 
1,492 
1,540 
14,692 
21,717 
1,166 
2,096 
1,685 
4,737 
937 
17,684 
1,668 
3,678 
1,201 
1,942 
235,147 
551,792 
36,549 
139,277 
15,750 
39,807 
13,698 
31,198 
420,568 
1,22 9,364 
4,976 
25,870 
53,140 
2 39,32 9 
10,640 
38,020 
14,684 
23,570 
9,841 
25,177 
2,436,932 
6,716,669 
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TABLE 2-2 
Estimates of E l e c t r i c i t y  Sales  by Uti l i t ies ,  by State- Economic 
Area, and Class of Service,  Oklahoma, 1950, 1960 
(Refer t o  Figure 2-1) 
Kilowatt-hours i n  Thousands 
S t a t e  Economic 
Area and Year Residential Commercial Industr ia l  Other Tota 1 
A (Tulsa Co.) 
1950 
1960 
B (Okla. Co.) 
1950 
1960 
Area 1 
1950 
1960 
Area 2 
1950 
1960 
Area 3 
1950 
1960 
Area .4 
1950 
1960 
Area 5 
1950 
1960 
Area 6 
1950 
1960 
Area 7 
1950 
1960 
Area 8 
1950 
1960 
Area 9 
1950 
1960 
State  Totals 
1950 
1960 
97,284 
357,662 
114,3 19 
422 , 7 15 
30,206 
82,023 
70,539 
170,930 
49 , 176 
154,452 
65,993 
204,672 
57,374 
176,767 
31,078 
88,119 
38,657 
124,386 
41,624 
136,035 
21,878 
65,576 
618,128 
1,983,337 
42,828 
392,020 
158,610 
440,638 
20,189 
49,594 
46,770 
104,5 9 1 
24,185 
111,658 
43,353 
133,336 
47,671 
115,474 
29,358 
65,040 
34,760 
85 , 556 
33,490 
82 , 816 
12,670 
38,274 
493,884 
1,618,997 
265,764 
457,965 
107,009 
192,116 
16,735 
28,867 
139,432 
261,429 
204,608 
601,750 
56,006 
147 , 109 
106,322 
251,095 
65 , 362 
200,059 
47,202 
240,615 
60,129 
164 , 85 9 
21,204 
16,679 
1,089,773 
2,562,543 
14,692 
21,717 
83,904 
248,2 88 
7,004 
16,537 
23,744 
47,717 
8,112 
19,342 
24,400 
84 , 062 
28,354 
37,140 
16,144 
16,767 
10 , 767 
22,165 
12,452 
25 , 818 
5,574 
12,239 
235,147 
551,792 
420,568 
1,22 9,364 
463 , 842 
1 , 303,757 
74,134 
177,021 
280,485 
584,667 
286,081 
887,202 
189,752 
569,179 
239 , 72 1 
580,476 
14 1,942 
369,985 
131 , 386 
472,722 
147 , 695 
409,528 
61,326 
132,768 
2,436,932 
6,7 16,669 
20 
TABLE 2-3 
Kilowatt-hour Sales  t o  F ina l  Consumers, Re la t ive  Share by S t a t e  
Economic Areas, 1950, 1960 
(Refer t o  Figure 2-1) 
S t a t e  Ecgnomic Area Per cent  of Totala  
1950 1960 
A (Tulsa Co.) 17.3 18.3 
B (Oklahoma Co.) 
Area 1 
2 
3 
4 
5 
6 
7 
8 
9 
a D e t a i l s  may not add t o  100 
19.0 
3.0 
11.5 
11.7 
7.8 
9.8 
5.8 
5.4 
6.1 
2 . 5  
100.0 
0 per  cent  due t o  rounding. 
19.4 
2.6 
8.7 
13.2 
8.5 
8.7 
5.5 
7 .O 
6 .1  
2 .o 
100.0 
-
2 1  
TABLE 2-4 
Kilowatt-hour Sales t o  Fina l  Consumers 
by Major Types of Power-Supplying Agency, Oklahoma, 1950, 1960 
1950 1960 
Kf lowa tt - Per cent  K i  l m a  t t- Per cent  
hours (000) hours (000) 
I nv es tor - Owned 2,028,941 83.3 5,176,411 77.1 
REA Cooperatives 126,775 5.2 612,050 9.1 
Government : 
Municipa 1 224,786 9.2 520,717 7.8 
S t a t e  (GRDA) 56,430 2.3 346,099 5.1 
Federa 1 (SWPA) - 7 61,392 0.9 
Tota 1 Government (281,216) (11.5) (92 8,208) (13.8) 
Tota 1 Oklahoma 2,436,932 100.0 6,716,669 100.. 0 
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TABLE 2-5 
Rela t ive  Importance of Different  Classes of F ina l  Kilowatt-hour 
Consumption, Major Power- Supplying Agencies, Oklahoma, 1950, 1960 
Per cent of Consumption Class 
Agency Resident ia l  Commercial I n d u s t r i a l  Other Tota l  
Investor-Owned Ut i l i t i e s  
1950 
1960 
REA Cooperatives 
1950 
1960 
Government : 
k n i c i p a  l i t i es  
1950 
1960 
S t a t e  (GRDA) 
1950 
1960 
Federal  (SWPA) 
1950 
1960 
Tota 1 Government 
1950 
1960 
Tota l  Oklahoma 
1950 
1960 
21.6 
28.0 
78.6 
51.1 
35.8 
42.9 
- 
- 
- 
- 
19.9 
26.2 
18.3 
1 7 . 1  
30.0 
30.0 
- 
- 
- 
48.9 
37.4 
2 . 1  
30.4 
21.8 
18.3 
80.0 
99.6 
- 
- 
9.6 
8.4 
1.0 
1.4 
12.4 
8.8 
20.0 
0.4 
- 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
- 
100.0 
21.6 19.9 48.9 9.6 100.0 
24.1 16.8 47.4 11.7 100.0 
25.4 20.3 44.7 9.6 100.0 
29.5 24.1 38.2 8.2 100.0 
1 
I 
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TABLE 2-6 
Kilowatt-hour Sales t o  Final  Consumers, Per cent by Consumer 
Class  and Major Type of Power-Supplying Agency, Oklahoma, 1950, 1960 
1950 -
Resident ia l  Commercial I n d u s t r i a l  Other Tota l  
Investor-Owned U t i l i t i e s  70.9 
REA Cooperatives 16.1 
Government : 
Munic ipa l i t i es  13 .O 
S t a t e  (GRDA) 0.0 
Federal  (SWPA) 0.0 
Tota 1 Government (13.0) 
Tota 1 Oklahoma 100.0 
Inves t  or- Owned U t i  lit i es 73.0 
REA Cooperatives 15.8 
Government : 
Municipal i t ies  11.2 
S t a t e  (GRDA) 0.0 
Federa 1 (SWPA) 0.0 
Tota l  Government (11.2) 
Tota l  Oklahoma 100.0 
81.6 
4.7 
13 .7  
0.0 
0.0 
(13.7) 
100.0 
83.9 
6.5 
9.6 
0.0 
0.0 
(9.6) 
100.0 
91.1 82.8 83.3 
0.3 0.5 5.2 
4.5 11.9 9.2 
4.1 4.8 2.3 
0.0 0.0 0.0 
(8.6) (16.7) (11.5). 
100.0 100.0 100.0 
1960 -
75.6 78.7 77.1 
7.3 1.6 9.1 
3.7 8.3 7.8 
13.4 0.3 5 .1  
0.0 11.1 0.9 
(17.1) 119.7) (13.8) 
100.0 100.0 100.0 
1 
II 
. 
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TABLE 2-7 
E l e c t r i c i t y  Generated a t  P r i v a t e  P l a n t s  F i l i n g  Reports w i th  
t h e  Federal  Power Commission, 
by County, Oklahoma, 1950, 1960 
County 
Kilowatt-hours (000) 
1950 1960 
Beaver 
Beckham 
Blaine 
Canadian 
Creek 
Garvin 
Grady 
G Y  
Kiowa  
Linco In  
McCurta i n  
Major 
Marsha 11 
Oklahoma 
Okmulgee 
Osage 
Pawnee 
Pont o t  oc 
Pottawatomie 
Seminole 
Stephens 
Tillman 
Washington 
Location n.a. 
Tota Is 
1,242 
3 
5,607 
- 
- 
- 
1,466 
67,845 
350 
10,479 
- 
- - 
16,976 
6,618 
4,015 
1,850 
48,960 
1,994 
13,723 
1,756 
43,372 
5 82 
226,838 
- 
- 
15,697 
5 
4,601 
2,314 
20,372 
4,499 
118,565 
700 
7,834 
4,900 
5,200 
10,677 
2,850 
2,233 
2,346 
- 
- - 
7,240 
19,127 - 
- - 
229,160 
Source: Federal  Power Commission, unpub- 
l i s h e d  r e p o r t s  and s p e c i a l  tabu- 
la t ion. 
I 
1 
1 
I 
I 
1 
1 
i 
I 
I 
I 
I 
I’ 
I 
1 
I 
I 
I 
1 
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TABLE 2-8 
Comparison of Study Estimates of Oklahoma E l e c t r i c i t y  Sales  
I n s t i t u t e  and Federal Power Commission, 
by Class of Service,  1950, 1960 
by U t i l i t i e s  and Estimates of Edison Electr ic  
Kilowatt-hours i n  Thousands 
Res ident ia l  Commercial I n d u s t r i a l  Other Tota l  
1950 
Edison Elec t r ic  I n s t i t u t e  635,073 462,455 987,607 207,282 2,292,417 
Federal  Power Commission 663,243 502,860 1,079,612 224,117 2,470,432 
Study estimate 618,128 493,884 1,089,773 235,147 2,436,932 
1960 
Edison E l e c t r i c  I n s t i t u t e  2,234,000 1,616,000 2,574,000 463,000 6,887,000 
Federal  Power Commission 2,334,392 1,571,870 2,559,283 370,080 6,835,625 
Study estimate 1,983,337 1,618,397 2,562,543 551,792 6,716,669 
Percentage excess over study estimate 
1950 
Edison E l e c t r i c  I n s t i t u t e  + 2.7 -6.4 -9.4 -11.9 -5.9 
Federal  Power Commission + 7.3 +1.8 -0.9 - 4.4 +1.4 
1960 
Edison E l e c t r i c  I n s t i t u t e  +12.6 -0.2 +0.5 -16.1 +2.5 
Federal  Power Commission +17.8 -2.9 -0.1 -44.8 +1.8 
Source: Edison E l e c t r i c  I n s t i t u t e ,  S t a t i s t i c a l  Yearbook of the Elec t r ic  
U t i l i t y  Industry,  1950, 1960. 
Federal  Power Commission, E l e c t r i c  Power S t a t i s t i c s ,  monthly i s sues ,  
1950, 1960. 
PART I11 
ELECTRICITY USE AND S"DARDS OF LIVING 
This s tudy  was predica ted  on the  assumption t h a t  e l e c t r i c i t y  consump- 
t i o n  d a t a  provide u s e f u l  Lnsights  i n t o  processes  of economic growth and 
l e v e l s  of economic a c t i v i t y .  
undertaken using the  d a t a  developed i n  t h i s  s tudy,  i t  i s  i n t e r e s t i n g  t o  
observe r a t h e r  c l ea r - cu t  r e l a t i o n s h i p s  between e l e c t r i c i t y  use and i n d i -  
c a t o r s  of economic a c t i v i t y .  This r e l a t i o n s h i p  w i l l  be examined f i r s t  f o r  
t h e  world as a whole and then f o r  the  Oklahoma economy. 
Although no d e t a i l e d  a n a l y t i c  work has  been 
E l e c t r i c i t y  and t h e  World E c o n o q  
The most s t r i k i n g  evidence of the  r e l a t i o n  of e l e c t r i c i t y  use  t o  
economic development can be obtained from s t a t i s t i c a l  pub l i ca t ions  of t h e  
United Nations.  I n  Table 3-1 and Figure 3-1, 1958 t o t a l  output  per  c a p i t a  
(gross  domestic product  a t  f a c t o r  cos t )  i s  compared wi th  e l e c t r i c i t y  genera- 
t i o n  per  c a p i t a  f o r  t he  United Nat ion 's  seven major world geographic reg ions .  
It i s  obvious t h a t  world s tandards of l i v i n g  vary  d i r e c t l y  wi th  the  produc- 
t i o n  of e l e c t r i c i t y .  A s l i g h t  exception t o  the  r e g u l a r  dec l ine  i n  per cap- 
i t a  ou tput  and e l e c t r i c i t y  production occurs  i n  the  case  of t he  Sovie t  Union. 
Unfortunately,  Russian output  f igu res  are n o t  a v a i l a b l e  from the  United Na- 
t i o n s  and must be e s t i m a t e d  from another source.  
E l e c t r i c i t y  and t h e  Oklahoma Economy 
D a t a  prepared i n  t h i s  s tudy  for t he  state of Oklahoma i n d i c a t e  a gen- 
E s t i m a t e s  of county e l e c t r i c i t y  use e r a l  r e p e t i t i o n  of t he  world pa t t e rn .  
by class of consumption ("resident ia l ,"  "commercial," " indus t r i a l "  and 
1. 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
1 
I 
i 
i 
i 
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TABLE 3-1 
Per Capi ta  Gross Domestic Product and E l e c t r i c i t y  Consumption, 
by Major World Geographic Regions, 1958 
United Nat ions (1) (2) (3) (2) f (3) = (4) 
Region Per Capi ta  Gross To ta l  E l e c t r i c i t y  Populat ion Kwh 
Domestic Product U s e  (mi l l i gns  of (mi l l ions)  Pe r  Capi ta  
(do l l a r s )  Kwh) 
Afr i ca  
North Americaa 
South America 
A s i a  
Europe 
Oceania 
U.S.S.R. 
To ta l  
115 
1,780 
322 
107 
815 
1,013 
982 
472 
33,700 
839,900 
44,300 
118,995 
470,651 
28 , 200 
235,351 
1,908,100 
245 
257 
137 
9 38 
30 6 
16 
20 7 
2,893 
' 137 
3,268 
32 3 
127 
1,538 
1,763 
1,137 
660 
a Inc ludes  Cent ra l  America. 
Source: Column (1) except  U.S.S.R.: 
United Nations,  Department of Economic and Soc ia l  A f f a i r s ,  Year- 
book of Nat ional  Accounts S t a t i s t i c s ,  1963, (New York: United 
Nations,  1964), pp. 321-26. 
United Nations,  Department of Economic and S o c i a l  A f f a i r s ,  S t a -  
t i s t i c a l  Yearbook, 1963, (New York: United Nat ions,  1964), pp. 
337-45, and pp. 23-43. 
Column (l), U.S.S.R. f i g u r e  es t imated  from Abram Bergson, The Real 
Income of Sov ie t  Russia Since 1928, (Cambridge: Harvard Univer- 
s i t y  P res s ,  1961), p. 295. 
-
Columns (2) and (3): 
-
1 .  
I 
1 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
28 
Figirre 3-1 
Eer Capita Gross Domestic Product and Electricity 
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and "other") were developed f o r  1950 and 1960. These da t a  were then 
aggregated f o r  t he  s t a t e ' s  e leven  Census S t a t e  Economic Areas. The a r e a s ,  
descr ibed  i n  Figure 2-1, a r e  r e l a t i v e l y  homogeneous wi th  r e s p e c t  t o  eco- 
nomic and s o c i a l  c h a r a c t e r i s t i c s .  The e l e c t r i c i t y  consumption f i g u r e s  f o r  
each area w e r e  then divided by appropr ia te  area populat ion f i g u r e s  t o  ar- 
rive a t  pe r  c a p i t a  consumption. These per  c a p i t a  f i g u r e s  were then  com- 
pared wi th  a r e a  median family income data. Median family income may be 
taken as a r e p r e s e n t a t i v e  measure of t h e  s tandard of l i v i n g  of t he  inhab- 
i t a n t s  of an a r e a .  Census median family income f i g u r e s  a r e  a v a i l a b l e  only 
f o r  t h e  yea r s  preceding the  decennial  censuses.  Geographic p a t t e r n s  do 
no t  change r ap id ly  enough t o  g rea t ly  reduce the  e f f e c t i v e n e s s  of comparing 
1949 and 1959 income data wi th  1950 and 1960 e l e c t r i c i t y  use.  It is  q u i t e  
c l e a r  t h a t  w i th in  Oklahoma, s tandards of l i v i n g  a r e  d i r e c t l y  r e l a t e d  t o  
t h e  l e v e l  of per  c a p i t a  e l e c t r i c i t y  Consumption. This  is most apparent  
when median family income is compared wi th  r e s i d e n t i a l  ki lowatt-hour  con- 
sumption per  c a p i t a .  I n  F igure  3-2, r e g r e s s i o n  l i n e s  f o r  1950 and 1960 i n -  
d i c a t e  a tendency f o r  annual r e s i d e n t i a l  consumption p e r  c a p i t a  t o  r ise a t  
the  r a t e  of 12 t o  13 kilowatt-hours  per  $100 inc rease  i n  median family in-  
come. 
Although the  p o s i t i v e  r e l a t i o n s h i p  between median family income and 
per  c a p i t a  e l e c t r i c i t y  use  is  less s t r o n g  for i n d u s t r i a l  and commercial 
consumption, it is neve r the l e s s  s t i l l  p o s i t i v e .  Table 3-2 p re sen t s  coef- 
f i c i e n t s  of rank c o r r e l a t i o n  r e l a t i n g  median family income and e l e c t r i c i t y  
consumption f o r  1950 and 1960 on the b a s i s  of f i g u r e s  f o r  t h e  state 's  eleven 
economic areas. On an  a p r i o r i  bas i s ,  i t  would appear t h a t  median family 
income should be more c l o s e l y  r e l a t ed  t o  c o m e r c i a 1  consumption than  t o  
30 
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i n d u s t r i a l  consumption. 
use  would be expected t o  cause i r r e g u l a r i t i e s  i n  the  r e l a t i o n s h i p .  
1960 da ta  a r e  c o n s i s t e n t  wi th  t h i s  assumption because of t he  high c o e f f i -  
c i e n t  of rank c o r r e l a t i o n  f o r  commercial u se ,  and t h e  low c o e f f i c i e n t  f o r  
i n d u s t r i a l  use. The p a t t e r n  f o r  1950, however, shows a h igher  c o e f f i c i e n t  
f o r  i n d u s t r i a l  than f o r  conanercial use.  
p la ined .  
Large reg iona l  concent ra t ions  of i n d u s t r i a l  power 
The 
This p e c u l i a r i t y  i s  as  y e t  unex- 
TABLE 3-2 
Coef f i c i en t s  of Rank Cor re l a t ion ,  Kwh 
Consumption Per Cap€ta and Median 
a Family Income, S t a t e  Economic Areas , Oklahoma 
1950 1960 
Res iden t i a l  .97 .97 
Comer c i a  1 
I n d u s t r i a  1 
.42 
.56 
.81 
.15 
To ta l  .73 .69 
!Median family income da ta  f o r  1949 and 1959, 
e l e c t r i c i t y  consumption f o r  1950 and 1960. 
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PART I V  
DESCRIPTION OF PROCEDURES 
A wide v a r i e t y  of procedures were used t o  develop t h e  county ki lowatt-  
hour da t a .  
each of t h e  major power supplying agencies.  
s t a t i s t i c s  presented i n  P a r t  I1 should read t h i s  m a t e r i a l  c a r e f u l l y .  Par- 
t i c u l a r  no te  should be taken of s eve ra l  i n s t ances  i n  which a p r i o r i  assump- 
t i o n s  about consumption p a t t e r n s  were necessary i n  order  t o  a l l o c a t e  g r e a t e r -  
than-county t o t a l s  t o  i n d i v i d u a l  count ies .  
Detai led d e s c r i p t i o n s  of t h e s e  procedures a r e  presented f o r  
The p o t e n t i a l  u se r  of t h e  
Pub l i c  Service Company of Oklahoma 
Publ ic  Service Company serves  a r e a s  i n  no r theas t e rn ,  sou theas t e rn ,  and 
southwestern Oklahoma. Its s a l e s  t o  f i n a l  consumers t ake  p l a c e  e n t i r e l y  
w i t h i n  t h e  S t a t e  of Oklahoma. Kilowatt-hour s a l e s  t o  f i n a l  consumers r o s e  
from 830 m i l l i o n  i n  1950 t o  2 , 2 7 1  mi l l i on  i n  1960. 
The f i r m ' s  i n t e r n a l  accounts reported kilowatt-hour s a l e s  and revenues 
p r i n t e d  out  from da ta  processing equipment. Data were broken down s p a t i a l l y  
according t o  i n d i v i d u a l  mun ic ipa l i t i e s  and v i c i n i t i e s  surrounding i n d i v i d u a l  
mun ic ipa l i t i e s .  This  permitted easy county i d e n t i f i c a t i o n  of kilowatt-hour 
consumption p a t t e r n s .  
ported according t o  p a r t i c u l a r  r a t e  classes. 
t e m  of consumer c l a s s e s  used i n  t h i s  s tudy,  it w a s  necessary t o  add t h e  
kilowatt-hour f i g u r e s  f o r  t h e  r a t e  c l a s s e s  i n  each consumer c l a s s  f o r  every 
municipal i ty  and v i c i n i t y .  This was a considerable  t a s k  f o r  l a r g e r  commu- 
n i t i e s ,  s i n c e  t h e  d i f f e r e n t i a t i o n  of consumers was q u i t e  ex tens ive  and in- 
volved about 70 c l a s s e s .  Many small communities, however, had consumption 
Ind iv idua l  municipal i ty  and v i c i n i t y  d a t a  w e r e  re- 
To p l a c e  t h e s e  i n t o  t h e  sys- 
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i n  few r a t e  c l a s s e s .  S t a f f  of Public Service Company f a c i l i t a t e d  t h e  com- 
p i l i n g  of c l a s s  t o t a l s  by permitt ing t h e  i n v e s t i g a t o r s  t o  use adding machines 
a t  t h e  f i r m ' s  Tulsa o f f i c e s .  
Oklahoma Gas & E l e c t r i c  Company 
Oklahoma Gas & E l e c t r i c  Company i s  t h e  s t a t e ' s  l a r g e s t  single electric 
power supplying organizat ion.  I t s  p r i n c i p a l  s e r v i c e  a r e a  i s  i n  t h e  c e n t r a l  
p a r t  of t h e  s t a t e  extending northward t o  t h e  Kansas border,  southward t o  
t h e  Texas border and eastward i n t o  western Arkansas. I t s  Oklahoma s a l e s  
t o  f i n a l  consumers w e r e  1.1 b i l l i o n  ki lowatt-hours  i n  1950 and 2.8 b i l l i o n  
ki lowatt-hours  i n  1960. 
Like Publ ic  Service Company, t h e  f i r m ' s  i n t e r n a l  accounts permit ted 
t h e  i d e n t i f i c a t i o n  of consumption by consumer c l a s s  f o r  s e r v i c e  w i t h i n  munic- 
i p a l i t i e s .  
f i c u l t  t o  p l ace  w i t h i n  county boundaries. Var i a t ions  i n  accounting p r a c t i c e  
Non-urban s a l e s  were t r e a t e d  d i f f e r e n t l y  and w e r e  r a t h e r  d i f -  
between 1950 and 1960 caused f u r t h e r  complications.  
S ix  d i v i s i o n s  composed of a t o t a l  of twenty-one d i s t r i c t s  a r e  b a s i c  t o  
OG&E's i n t e r n a l  geographic breakdown of s t a t i s t i c s .  Only e i g h t  d i s t r i c t s  
l i e  wholly w i t h i n  single count ies ;  t h r e e  more appear t o  be v i r t u a l l y  s i n g l e  
county d i s t r i c t s .  Fortunately,  one of t h e s e  t h r e e ,  t h e  Oklahoma City D i s -  
t r i c t ,  accounts f o r  s l i g h t l y  over one-third of t h e  f i r m ' s  kilowatt-hour 
s a l e s .  I n  no case a r e  t h e  boundaries of a d i s t r i c t  congruous wi th  t h e  
boundaries of a county. 
I n  1960, da t a  f o r  non-urban consumption were r epor t ed  by d i s t r i c t s  and 
i n  1950 they w e r e  r epor t ed  by d iv i s ions .  
down by consumer c l a s s .  Moreover, OG&E u t i l i z e d  a s e p a r a t e  consumer c l a s s  
category c a l l e d  " O i l  F i e l d  I n d u s t r i a l "  encompassing a l l  s a l e s  r e l a t e d  t o  the 
I n  both y e a r s  d a t a  w e r e  broken 
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petroleum industry.  I n  some instances t h i s  was reported on a d i v i s i o n  b a s i s  
and i n  o t h e r s  by d i s t r i c t .  Even when consumption i n  t h i s  category occurred 
w i t h i n  a municipal i ty ,  i t  was not reported as such, but r a t h e r  was included 
a s  a s e p a r a t e  component i n  d i s t r i c t  or d i v i s i o n  f i g u r e s .  It was necessary 
t o  u t i l i z e  a number of ad hoc techniques t o  handle non-urban and o i l  f i e l d  
consumption. The following sec t ions  d e s c r i b e  i n  d e t a i l  t h e  processes  used 
t o  a r r i v e  a t  t h e  county-by-county consumption d a t a  f o r  W&E. 
1960 Al loca t ion  
An i n t e r n a l  account book containing monthly kilowatt-hour s a l e s  f o r  t h e  
v a r i o u s  m u n i c i p a l i t i e s  and geographic a r e a s  was used t o  g e t  1960 consumption 
f i g u r e s  broken down by consumer c l a s s .  Since annual t o t a l s  had not been 
c a l c u l a t e d  i n  t h e  book, i t  w a s  necessary t o  r ea r r ange  t h e  da t a  and add up 
t h e  components. This required some 18,000 e n t r i e s  and a s u b s t a n t i a 1  amount 
of adding and checking t o  a s s u r e  accuracy. The t a s k  was f a c i l i t a t e d  by 
rounding a l l  kilowatt-hour f i g u r e s  t o  t h e  n e a r e s t  thousand. Some s l i g h t  
adjustments were made t o  a s su re  t h a t  f o r  each municipal i ty  and o the r  ca t e -  
gory t h e  sum of t h e  kilowatt-hours f o r  t h e  fou r  consumption c l a s s e s  added 
t o  t h e  appropr i a t e  annual t o t a l  f i gu re .  However, rounding and balancing 
l a t e r  proved t o  be t h e  source of a minor discrepancy between t h e  aggregate  
f i r m  t o t a l s  and c a l c u l a t e d  t o t a l s  i n  t h e  "other" and " i n d u s t r i a l "  c l a s s e s .  1 
" O i l  F i e l d  I n d u s t r i a l "  accounted f o r  20  p e r  cent  and non-urban consump- 
t i o n  accounted f o r  another  10 pe r  cent  of OG&E's t o t a l  1960 kilowatt-hour 
s a l e s  t o  f i n a l  consumers. Discussion with o f f i c i a l s  of t h e  f i r m  i n d i c a t e d  
1 The discrepancy w a s  p ro ra t ed  among a l l  t h e  coun t i e s  i n  t h e  W6rE terri-  
t o r y .  I n  no case  d id  t h e  prorat ing change a component by more than  
1,000 kilowatt-hours . 
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no f e a s i b l e  technique f o r  pinpointing exact ly  t h e  county l o c a t i o n  of a l l  
of t h i s  consumption. Non-urban r e s i d e n t i a l  ki lowatt-hours  f o r  each d i s t r i c t  
were p ro ra t ed  among count ies  on the b a s i s  of t h e  p a t t e r n  of urban residen-  
t i a l  consumption. This technique appeared reasonable  on t h e  b a s i s  of t h e  
assumption t h a t  concentrat ion of r u r a l  r e s i d e n t i a l  consumption was g r e a t e s t  
i n  a r e a s  surrounding concentrat ion of urban population. Other classes of 
consumption were a l l o c a t e d  on t h e  b a s i s  of i n t e rv i ews  with va r ious  OGdE 
s t a f f  who w e r e  p a r t i c u l a r l y  f ami l i a r  w i th  c e r t a i n  d i v i s i o n s .  I n  s e v e r a l  
i n s t ances  i t  was discovered t h a t  one petroleum r e f i n e r y  accounted f o r  a 
very s u b s t a n t i a l  sha re  of a d i s t r i c t ' s  o i l  f i e l d  consumption. 
Af t e r  f i n a l  a l l o c a t i o n s  of these data  were worked up, t h e  information 
was examined by OG&E s t a f f  t o  see whether t h e  da t a  appeared accu ra t e .  
i s  t h e  i n v e s t i g a t o r ' s  opinion t h a t  t h e  1960 a l l o c a t i o n  of o i l  f i e l d  and 
non-urban kilowatt-hour consumption would compare favorably wi th  t h e  a c t u a l  
data-- i f  such were a v a i l a b l e .  
It 
1950 Al loca t ion  
Data f o r  1950 w e r e  developed a f t e r  work was completed on 1960. Similar  
problems of a l l o c a t i n g  o i l  f i e l d  and non-urban consumption appeared. Whereas 
t h e s e  da t a  w e r e  gene ra l ly  a v a i l a b l e  f o r  1960 on a d i s t r i c t  b a s i s ,  they were 
a v a i l a b l e  only on a d i v i s i o n  b a s i s  f o r  1950. Two f u r t h e r  problems hampered 
t h e  OG&E a l l o c a t i o n  f o r  1950. 
c e s s  of destroying r eco rds  which had o u t l i v e d  t h e i r  usefulness .  This meant 
t h a t  some information which might have been of h e l p  simply d i d  not e x i s t .  
Second, t h e  passage of t h i r t e e n  years meant t h a t  personal  d i scuss ion  with 
company s t a f f  was an unsa t i s f ac to ry  technique of es t imat ing percentage a l l o -  
c a t i o n  of t h e s e  c l a s s e s .  
F i r s t ,  t h e  f i r m  had r e c e n t l y  been i n  t h e  pro- 
The r e l a t i v e  magnitude of t h e s e  a l l o c a t i o n  problems 
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was considerably g r e a t e r  t han  i n  1960, w i th  o i l  f i e l d  consumption accounting 
f o r  about 25 per  cent  and non-urban about 14 per  cent  of t o t a l  s a l e s  t o  
f i n a l  consumers. 
Since t h e  o i l  f i e l d  i n d u s t r i a l  consumption represented t h e  l a r g e s t  
single unal located p a r t  of OG&E's 1950 kilowatt-hour s a l e s ,  an at tempt  w a s  
made t o  l o c a t e  s p e c i f i c a l l y  a s  much of t h i s  component a s  poss ib l e .  S t a f f  
i n  t h e  f i r m ' s  main o f f i c e  contacted each d i v i s i o n  headquarters  t o  o b t a i n  
a s s i s t a n c e  i n  determining t h e  d i s t r i b u t i o n  of t h i s  s a l e s  category. Coopera- 
t i o n  was obtained from each d iv i s ion ,  and it appeared t h a t  t h e  f i g u r e s  and 
e s t ima tes  were reasonably accurate .  For one d i v i s i o n ,  Shawnee, it was nec- 
essary t o  v i s i t  t h e  d i v i s i o n  o f f i c e  where two months of o i l  f i e l d  i n d u s t r i a l  
d a t a  w e r e  taken d i r e c t l y  from a 1950 ledger  book and used t o  a l l o c a t e  t o t a l  
d i v i s i o n  o i l  f i e l d  s a l e s .  
2 
The remaining non-urban consumption was a l l o c a t e d  using t h e  technique 
app l i ed  t o  1960 non-urban r e s i d e n t i a l  consumption. Urban county t o t a l s  f o r  
t h e  four  consumption c l a s s e s  f o r  1950 were developed f o r  each d i v i s i o n .  D i -  
v i s i o n  non-urban consumption f o r  each c l a s s  was then  a l l o c a t e d  according t o  
t h e  county p a t t e r n  of urban kilowatt-hours f o r  t h a t  c l a s s .  Such an a l loca -  
t i o n  l e f t  room f o r  wide e r ro r - - e spec ia l ly  i n  t h e  case  of l a rge - sca l e  indus- 
t r i a l  and pub l i c  u se r s .  Nevertheless,  t h e  urban consumption p a t t e r n s  
appeared t o  be t h e  only a v a i l a b l e  technique which had some reasonable  2 
p r i o r i  b a s i s .  Economic a c t i v i t y  using e l e c t r i c i t y  tends t o  be concentrated 
i n  complexes whose c e n t e r s  a r e  urban a r e a s  def ined l e g a l l y  by c i t y  l i m i t s .  
The complex i t s e l f  f r equen t ly  extends beyond c i t y  l i m i t s .  
2 This ledger  book was discovered by chance; it should have been el iminated 
a s  p a r t  of t h e  f i r m ' s  record d e s t r u c t i o n  program. 
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Summary 
The g r e a t e r  r e l a t i v e  magnitude of da t a  r epor t ed  only on a d i v i s i o n  b a s i s  
f o r  1950 necessa r i ly  meant t h a t  l e s s  confidence could be placed i n  t h e  1950 
county a l l o c a t i o n  than i n  t h e  1960 a l l o c a t i o n .  Even f o r  1950, however, t h e  
a c c u r a t e  determinat ion of t h e  d i s t r i b u t i o n  of o i l  f i e l d  i n d u s t r i a l  s a l e s  and 
t h e  v i r t u a l l y  t o t a l  correspondence of t h e  Oklahoma City d i s t r i c t  with Okla- 
homa County reduced g r e a t l y  t h e  margin of e r r o r .  
The use of t h e  wide range of ad hoc techniques descr ibed above i s  ob- 
v ious ly  undes i r ab le  a s  a technique f o r  gene ra t ing  a continuing series of 
da t a .  
u t i l i t y  f i rms  such a s  %&E t o  i d e n t i f y  any of t h e i r  kilowatt-hour sales on 
a county b a s i s .  Almost a t  t h e  conclusion of t h e  study one important p i ece  
of information developed regarding t h e  county i d e n t i f i c a t i o n  of b a s i c  OG&E 
customer accounts. When t h e  i n v e s t i g a t o r s  t r a v e l e d  t o  t h e  Shawnee d i s t r i c t  
o f f i c e  t o  a l l o c a t e  1950 o i l  f i e l d  i n d u s t r i a l  s a l e s ,  they not iced t h a t  each 
customer's  ledger  shee t  showed a county loca t ion .  It was discovered t h a t  
t h i s  i d e n t i f i c a t i o n  was necessary t o  determine t h e  annual i n t a n g i b l e  prop- 
e r t y  t a x  on accounts r ece ivab le  paid on a county b a s i s .  While t h i s ,  s t r i c t l y  
speaking , r e l a t e d  t o  revenues r a t h e r  than phys ica l  q u a n t i t i e s ,  t h e  ledger 
s h e e t s  a l s o  contained t h e  r e s u l t s  of meter reading.  
Throughout much of t h e  work t h e r e  appeared t o  be no b a s i s  a t  a l l  f o r  
The county i d e n t i f i c a t i o n  of i n d i v i d u a l  ledger cards  r a i s e s  a ques t ion  
a s  t o  whether t h e r e  might be  a more o rde r ly  technique f o r  determining county 
l o c a t i o n  of OGdE kilowatt-hour sa l e s .  
t o  determine monthly s ta tements ,  no annual t o t a l s  are  developed. Adding up 
twelve months of f i g u r e s  f o r  a l l  customers would not  be f e a s i b l e .  
t h e  a l l o c a t i o n  of annual t o t a l s  on t h e  b a s i s  of a few months' i n d i v i d u a l  
Since t h e  customer l edge r s  a r e  used 
However 
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customer ki lowatt-hours  might work w e l l .  
q u a t e  f o r  a l l o c a t i n g  o i l  f i e l d  i n d u s t r i a l  s a l e s ,  f o r  seasonal  elements a r e  
not  very important i n  determining a c t i v i t y  i n  t h i s  s e c t o r .  
of consumption, save r e s i d e n t i a l ,  could be a l l o c a t e d  on t h e  b a s i s  of a n  
average f o r  t h e  months a t  t h e  end of each q u a r t e r .  Number of non-urban 
consumers i n  t h e s e  c l a s s e s  would not prove p r o h i b i t i v e .  For t h e  l a r g e  
number of r u r a l  r e s i d e n t i a l  consumers, annual average d i s t r i c t  ki lowatt-  
hours per  customer might be prorated on t h e  b a s i s  of t h e  January (or  Jan- 
uary and J u l y )  accounts r ece ivab le  f o r  t h a t  c l a s s .  
January and J u l y  appear t o  be ade- 
Other c l a s s e s  
Muni c i p a  1 U t i  lit i es 
Summary s h e e t s  on kilowatt-hour s a l e s  by municipal u t i l i t i e s  were ob- 
t a ined  from t h e  Federal  Power Commission r e g i o n a l  o f f i c e  a t  F o r t  Worth. 
These s h e e t s  had been developed from copies  of Federal  Power Commission 
Form No. 12 f i l l e d  out by t h e  u t i l i t i e s .  A l l  municipal u t i l i t i e s  i n  t h e  
s t a t e  f i l e  t hese  r e p o r t s ,  although those  s e l l i n g  less than f i v e  m i l l i o n  
kilowatt-hours f i l e  only every f i v e  yea r s .  There were s ix ty -n ine  munic- 
i p a l  systems i n  Oklahoma i n  1950 and seventy i n  1960. The municipal sys- 
tems accounted f o r  9.2 per  cent  of Oklahoma consumption i n  1950 and 7.8 per  
cent  i n  1960. 
The major l i m i t a t i o n  of da t a  on consumption of e l e c t r i c i t y  from mu- 
n i c i p a l  systems probably r e s u l t s  from unmetered service t o  municipal agencies .  
Stanley S e l f ,  i n  h i s  e x c e l l e n t  survey of Oklahoma municipal u t i l i t i e s ,  es- 
t imated t h a t  about 12 per  cent  of e l e c t r i c  energy output  of m u n i c i p a l i t i e s  
was f ree  service. Though some por t ion  of t h i s  does appear i n  t h e  Fede ra l  3 
3 Stanley Allen S e l f ,  Municipal Electric U t i l i t y  Systems i n  Oklahoma, un- 
published Ph.D. d i s s e r t a t i o n ,  University of Oklahoma, 1958, p. 260. 
. 
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Power Commission energy r e p o r t s ,  it i s  poss ib l e  t h a t  t h e  c i t i e s  a r e  l e s s  
c a r e f u l  about accounting f o r  a l l  k i lowatt-hours  going t o  f i n a l  consumption 
than  a r e  t h e  o the r  power-dis t r ibut ing agencies .  
Rura l  E l e c t r i c  Cooperatives 
Every county i n  Oklahoma is served by one o r  more r u r a l  e l e c t r i c  co- 
ope ra t ives .  From 1950 t o  1960, these o rgan iza t ions '  sha re  of s t a t e  f i n a l  
consumption ki lowatt-hour  s a l e s  r o s e  from 5.2 t o  9.2 per  cen t .  Par t icu-  
l a r l y  marked was t h e  coopera t ives '  growing p a r t i c i p a t i o n  i n  t h e  s t a t e ' s  
i n d u s t r i a l  e l e c t r i c i t y  market, where t h e i r  ki lowatt-hour  s h a r e  grew from 
.2 per  cen t  t o  7.3 per  cent .  The twenty-six Rural  E l e c t r i f i c a t i o n  Admin- 
i s t r a t i o n  f inanced cooperat ives  p a r t i c i p a t i n g  i n  t h e  Oklahoma Assoc ia t ion  
of E l e c t r i c  Cooperatives accounted f o r  over 98 p e r  cen t  of t h e  s t a t e ' s  
coopera t ive  bus iness  i n  both years .  There was a f r i n g e  of about t e n  or- 
gan iza t ions  operat ing e i t h e r  independent of t h e  Rural  E l e c t r i f i c a t i o n  
Adminis t ra t ion,  o r  having t h e i r  primary bus iness  i n  o the r  s t a t e s .  
Coverag e 
Biennia l  r e p o r t s  of t h e  Oklahoma Tax Commission conta in  l i s ts  of a l l  
o rganiza t ions  paying t h e  s t a t e ' s  annual r u r a l  e l e c t r i c  coopera t ive  l i c e n s e  
f e e .  The Annual S t a t i s t i c a l  Reports of t h e  Rural  E l e c t r i f i c a t i o n  Adminis- 
t r a t i o n  a l s o  l ist  r u r a l  electric cooperat ives  on a s t a t e - b y - s t a t e  b a s i s .  
These r e p o r t s ,  however, cover only coopera t ives  borrowing from t h e  Rura l  
E l e c t r i f i c a t i o n  Adminis t ra t ion,  and a l s o  do not i n d i c a t e  coopera t ives  sell- 
ing power i n  more than  one s t a t e .  
Table 4-1 presen t s  t h e  Oklahoma Tax Commission's l i s t  of coopera t ives  
app l i cab le  t o  1950 and 1960. As Table 4-1 i n d i c a t e s ,  t h e  ques t ionna i r e  
method r e l i e d  upon i n  t h i s  study did not  develop county ki lowatt-hour  data 
. 
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TABLE 4-1 
a Rural E lec t r ic  Cooperatives Serving F i n a l  Consumers, 
Number of Customers and Quest ionnaires  Returned, 
Oklahoma, F i s c a l  Years, 1951, 1961 
Number of Customers Quest ionnaire  
1950 1960 Returned 
A l f a l f a  E l e c t r i c  Cooperative, Inc.  
Arkansas Valley Elec. Coop. Arkansas 
Caddo Electr ic  Cooperative 
Canadian Valley Elec. Coop. Inc.  
Cen t ra l  Rural  E l e c t r i c  Cooperative 
Choctaw E l e c t r i c  Cooperative, Inc.  
Cimar r on E l e c t r i c  Coop era  t i v e  
Consumers Cooperative Elec.  Co. 
Cookson H i l l ' s  E l e c .  Coop. Inc.  
Cotton E l e  c tr i c  Co- Operative 
East  Cen t ra l  Oklahoma Elec.  Coop. Inc. 
F t .  Cobb Elec.  Refrig.  Coop. 
Greenbelt  Elec. Coop. Inc .  Texas 
Harmon E l e c t r i c  Assn. Inc.  
Ind ian  E l e c t r i c  Cooperative, Inc .  
Kay E l e c t r i c  Cooperative 
Kiamichi Elec. Coop. Inc.  
Kiwash Elec. Coop. Inc .  
Lake Region Elec.  Coop. I n c .  
Northeast  Oklahoma Elec.  Coop. Inc.  
Northfork Elec.  Coop. Inc .  
Northwestern E l e c t r i c  Coop. Inc .  
O i l  F i e l d  Cooperative Elec.  Co. 
Oklahoma E l e c t r i c  Cooperative 
Ozarks Rural Elec.  Coop. Corp. Arkansas 
Panhandle Empire E l e c t r i c  Coop. Inc .  
People 's  Electr ic  Cooperative 
Red River Valley Rural  Elec. Assn. 
Rich Mountain E l e c .  Coop. Inc. Arkansas 
R i t a  Blanca E l e c .  Coop. Inc .  
Rural  E lec t r ic  Cooperative, Inc .  
Sooner E l e c t r i c  Power Coop. Inc.  
Southeastern Elec. Coop. of Durant, Oklahoma 
Southwest Arkansas Elec.  Coop. Corporation 
Southwest Rural  E l e c .  Assn. Inc .  
Southwestern Elec. Coop. Inc.  New Mexico 
Tri-County Elec t r ic  Cooperative, Inc.  
Verdigr is  Valley Elec.  Coop. Inc.  
Tota 1 
3,248 
652 
5,534 
3,672 
3,437 
3,703 
5,256 
32 
1,661 
6,391 
4,567 
32 4 
304 
2,609 
3,672 
4,296 
8 
4,859 
3,591 
3,894 
23 
3,845 
1,934 
5,659 
2,450 
12 6 
2,553 
3,248 
28 
2,769 
3 
2,128 
2.852 
96,575 
3,774 
3,473 
-- 
-- 
-- 
3,136 X 
1,028 X 
7,204 X 
6,012 X 
4 694 X 
6,646 X 
5,040 X 
4,701 X 
7,127 X 
7,554 X 
34 
-- 
22 8 
2,275 
6,759 
3,732 
5,248 
3,735 
5,739 
9,731 
3,034 
5,251 
132 
4,993 
3,910 
7 133 
3,540 
190 
22 
3,831 
5 
4,424 
70 
3,065 
6 
3,710 
5.823 
139,762 
-- 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
a Kamo Electric Cooperative, Inc. ,  and Western Elec t r ic  
cause they a r e  power wholesalers.  
Cooperative excluded be- 
Source: Oklahoma Tax Commission, Biennial Report, 1950-52, pp. 271-72; 1960- 
62, pp. 289-90. 
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f o r  every coopera t ive  i n  t h e  s t a t e .  Nevertheless ,  coverage i n  terms of 
t o t a l  ki lowatt-hours  i s  probably very c l o s e  t o  100 per  cent  f o r  both yea r s .  
Cooperatives from which no kilowatt-hour da t a  was obtained accounted f o r  
.6 pe r  cent  of t o t a l  cooperat ive customers i n  1950 and .2 p e r  cent  i n  1960. 
Moreover, i n  n e i t h e r  year  d i d  any of t h e  unincluded cooperat ives  l i s t  cus- 
tomers i n  t h e  Tax Commission's "other-consumers" category which encompasses 
a l l  customers except domestic and commercial. 
I d e n t i f i c a t i o n  of County Consumption P a t t e r n s  
County o u t l i n e s  were superimposed upon a map showing t h e  t e r r i t o r i e s  
served by t h e  twenty-six organiza t ions  p a r t i c i p a t i n g  i n  t h e  Oklahoma Asso- 
c i a t i o n  of Rural E l e c t r i c  Cooperatives. I n  no case  did the  a rea  served by 
a g iven  coopera t ive  correspond t o  county boundaries.  The i n v e s t i g a t o r s  ex- 
perimented wi th  a l t e r n a t i v e  procedures of county a l l o c a t i o n  i n  t h e  o f f i c e s  
of t he  Cent ra l  Rural  E l e c t r i c  Cooperative a t  S t i l l w a t e r .  Ul t imate ly ,  it 
proved necessary t o  r e l y  upon a l l o c a t i o n s  obtained from mailed ques t ionna i r e s .  
Experimentation a t  Cent ra l  Rural E l e c t r i c  Cooperative.--The coopera t ive  
maintained an  a l p h a b e t i c a l  l i s t i n g  of a l l  customers showing t h e i r  1960 annual 
ki lowatt-hour  consumption. Each customer had a n  account number which iden- 
t i f i e d  h i s  county (as w e l l  as township and s e c t i o n )  loca t ion .  A 5 pe r  cent  
sample, choosing every twen t i e th  customer, was obtained f o r  t h e  "Res iden t i a l  
Serv ice  Farm and Nonfarm" c l a s s .  Some form of sampling procedure was neces- 
s a ry  because t h e r e  were 4,217 customers i n  t h i s  c l a s s .  The sample accounted 
f o r  97 pe r  cen t  of t h e  t o t a l  kilowatt-hour s a l e s  f o r  t h a t  c l a s s .  The county 
loca t ion  of every customer i n  t h e  sample was determined and t h e  coope ra t ive ' s  
annual t o t a l  s a l e s  f o r  t h a t  c l a s s  was a l l o c a t e d  t o  count ies  on t h e  b a s i s  of 
t h e  sample r e s u l t s .  The systematic  sampling technique probably provided an  
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a c c u r a t e  a l l o c a t i o n  because the  universe  was r e l a t i v e l y  homogeneous. 
Since t h e  sampling technique was time-consuming, a s impler  and less 
c o s t l y  method of county a l l o c a t i o n  of r e s i d e n t i a l  consumption was t e s t e d  
a g a i n s t  t h e  sample a l l o c a t i o n .  It appeared t h a t  t h e  only p i e c e  of da t a  on 
t h e  coopera t ives '  a c t i v i t i e s  reported on a county b a s i s  was m i l e s  of power 
l i n e .  This  r epor t ing  is  requi red  by s t a t e  law and i s  used a s  a b a s i s  f o r  
t u rn ing  t h e  revenues from t h e  2 per cent  t a x  on coopera t ives  s a l e s  over t o  
county governments and school  d i s t r i c t s .  
k i lowat t -hours  on t h e  b a s i s  of t h e  county p a t t e r n  of t h e  coope ra t ive ' s  
powerline mileage gave r e s u l t s  d i f f e r i n g  widely from those  of t h e  sample. 
I n  a d d i t i o n ,  s t a f f  a t  Cent ra l  advised t h a t  t h e  r e l a t i o n  between mi les  of 
power l i n e  and ki lowatt-hours  so ld  was very i n d i r e c t .  Thus t h i s  a l l o c a t i o n  
technique was r e j e c t e d .  
A l loca t ion  of t o t a l  r e s i d e n t i a l  
C e n t r a l ' s  da t a  on kilowatt-hour s a l e s  f o r  t h e  "Large Power" ( i n d u s t r i a l )  
c l a s s  of customer was r e a d i l y  a v a i l a b l e  i n  a s e p a r a t e  t abu la t ion .  Since 
t h e r e  were only 58 consumers i n  t h i s  c l a s s ,  it was not necessary t o  t ake  a 
sample. 
1960 t o t a l  ki lowatt-hour  s a l e s .  
Consumption by these  consumers accounted f o r  almost h a l f  of C e n t r a l ' s  
The e n t i r e  un iverse  of 350 customers f o r  t h e  "Small Power" (commercial) 
c l a s s  was a l s o  obtained,  although t h i s  e n t a i l e d  s o r t i n g  them out of t h e  gen- 
e r a l  customer a l p h a b e t i c a l  f i l e .  Two sampling techniques t o  a l l o c a t e  com- 
merc ia l  ki lowatt-hours  t o  count ies  were t e s t e d  a g a i n s t  t h e  universe  a l l o c a t i o n .  
Both a sys temat ic  sample l i k e  t h a t  used f o r  r e s i d e n t i a l  customers,  and a random 
sample using a random number t a b l e  gave r e s u l t s  d i f f e r i n g  g r e a t l y  from t h a t  
of t h e  universe .  
It thus  appeared t h a t  t h e  g r e a t  d i v e r s i t y  i n  s i z e  of annual  k i lowat t -  
hour consumption for i nd iv idua l  customers i n  both commercial and i n d u s t r i a l  
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c l a s s e s  blocked t h e  use of s t a t i s t i c a l  sampling techniques t o  g e t  county 
a l l o c a t i o n s .  
customers ind ica t ed  t h a t  systematic  sampling would be adequate.  
be noted,  however, t h a t  such an inference  regarding r e s i d e n t i a l  consumption 
was not  t e s t e d  a g a i n s t  a c t u a l  county d i s t r i b u t i o n  f i g u r e s  f o r  t h e  uni- 
ve r se .  
The much g r e a t e r  degree of homogeneity among r e s i d e n t i a l  
It must 
One of t h e  i n v e s t i g a t o r s  spent almost a week engaged i n  t h e s e  experi-  
ments wi th  Cen t ra l ' s  da ta .  
coopera t ives '  accounting records  were beyond t h e  t ime and resources  a v a i l -  
a b l e  t o  t h e  i n v e s t i g a t o r s .  
It was determined t h a t  any procedures using t h e  
Ques t ionna i r e  Method.--The only p r a c t i c a l  way t o  g e t  some es t ima te  of 
county a l l o c a t i o n  of r u r a l  e l e c t r i c  coopera t ive  s a l e s  was t o  use  a mailed 
ques t ionna i r e .  
included 1950 and 1960 Federal  Power Commission Form No. 12 kilowatt-hour  
da t a  f o r  t h e  fou r  consumption c l a s s e s ,  toge ther  wi th  a listing of t h e  coun t i e s  
included i n  t h e  coopera t ive ' s  t e r r i t o r y .  Managers were asked t o  provide rough 
e s t ima tes  of t h e  per  cent  of t h e  ki lowatt-hours  f o r  each consumption c l a s s  
t h a t  went t o  each l i s t e d  county. Although t h i s  a l l o c a t i o n  procedure lacked 
p rec i s ion ,  i t  appeared not  unreasonable t o  assume t h a t  coopera t ive  managers 
had a f a i r l y  good idea  of how t h e i r  bus iness  was d i s t r i b u t e d  geographica l ly .  
Each coope ra t ive ' s  ques t ionna i r e  was ta i lor-made so t h a t  it 
Response t o  t h e  ques t ionna i r e  was exce l l en t .  A l l  twenty-six of t h e  
coopera t ives  p a r t i c i p a t i n g  i n  the  Oklahoma Assoc ia t ion  of E l e c t r i c  Coopera- 
t i v e s  r e p l i e d .  
members t o  cooperate  i n  f i l l i n g  out t h e  ques t ionnai res .  Two Arkansas coopera- 
t i v e s  and two i n  Texas marketing power i n  Oklahoma a l s o  r e p l i e d .  The coverage 
permit ted by r e t u r n s  from t h e  ques t ionnai re  was c l o s e  t o  100 per  cent  of t o t a l  
s t a t e  coopera t ive  s a l e s  (Table 4- 1). 
M r .  Czar Langston, General  Manager of t h a t  o rganiza t ion  urged 
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Miscellaneous 
Data from four  o the r  power-supplying agencies  were of some importance. 
The Southwestern Pub l i c  Serv ice  Company, t he  Empire D i s t r i c t  E l e c t r i c  Com- 
pany, and t h e  Grand River Dam Authority suppl ied  d e t a i l e d  breakdowns of 
t h e i r  Oklahoma s a l e s .  Consul ta t ion wi th  t h e  s t a f f  of t h e  Southwestern 
Power Adminis t ra t ion ind ica t ed  t h e  d e s i r a b i l i t y  of using da ta  from t h a t  
agency's "Power Marketing Report" f o r  1960. 
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PART V 
CONCLUSION 
This  r e p o r t  shows t h a t  i t  i s  poss ib l e  t o  a r r i v e  a t  annual county-by- 
county es t imates  of e l e c t r i c i t y  consumption by c l a s s  of customer and t h a t  
such da ta  can serve as u s e f u l  i n d i c a t o r s  of l e v e l s  of economic a c t i v i t y .  
However, it is a l s o  c l e a r  t h a t  compiling e l e c t r i c i t y  consumption da ta  f o r  
county u n i t s  i s  an extremely complex and time consuming task--a t a sk  which 
would have been considerably more d i f f i c u l t  i f  appl ied  t o  a s t a t e  wi th  more 
than  two major investor-owned u t i l i t i e s .  Moreover, t h e  necess i ty  of mak- 
ing un te s t ed  assumptions i n  o rder  t o  a l l o c a t e  some blocks of consumption 
t o  t h e  county l e v e l  reduces confidence i n  t h e  da t a .  Thus t h e  most appro- 
p r i a t e  use  of t h e  da t a  i n  t h i s  r e p o r t  i s  f o r  aggregat ions of coun t i e s  such 
a s  t h e  Census S t a t e  Economic Areas. Ind iv idua l  county f i g u r e s  should be 
quoted only wi th  c a r e f u l  q u a l i f i c a t i o n .  
It i s  t h e  i n v e s t i g a t o r ' s  opinion t h a t  compilat ion of e l e c t r i c i t y  con- 
sumption on an expanded s c a l e  on a county-by-county b a s i s  a t  t h i s  time i s  
not economically f e a s i b l e .  However, t h e  development and r a p i d  dissemina- 
t i o n  of such da ta  f o r  broader geographic a r e a s  could be achieved wi th  a 
minimum of e f f o r t .  
t i o n  f o r  purposes of c l a s s i f y i n g  customers may mean t h a t  much more informa- 
The spreading u s e  of t h e  Standard I n d u s t r i a l  C l a s s i f i c a -  
t i o n  about shor t - run  economic change can be obtained from u t i l i t y  da t a .  
Should t h e  s t a t e  of Oklahoma ever  e s t a b l i s h  some s o r t  of an economic d a t a  
o f f i c e ,  i t  would be d e s i r a b l e  t o  work c lose ly  wi th  appropr i a t e  o f f i c i a l s  
of t h e  s t a t e ' s  u t i l i t i e s  t o  e s t a b l i s h  r e g i o n a l  r e p o r t s .  
